PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 2001-238222 
(43)Date of publication of application : 31.08.2001 



(51)Int.CI. 


H04N 9/04 






H04N 9/64 




(21 Application number : 2000-043348 


(71)Applicant : 


SEIKO EPSON CORP 


(22)Date of filing : 2 1 .02.2000 


(72)Inventor : 


HOSHII ATSUSHI 



(54) DIGITAL CAMERA 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a digital camera that can select 
color correction processing desired by a photographer. 
SOLUTION: The digital camera has a correction parameter to control a 
color correction quantity of image data of the digital camera and can 
revise color correction processing applied to the image data of the 
digital camera on the basis of the correction parameter set by a 
correction parameter changeover section 30j. Furthermore, the digital 
camera can select the correction parameter on the basis of the 
operating mode of the digital camera selected by an operation mode 
selection section 30i. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The digital camera which can change the color correction processing which has a parameter 
for amendment for controlling the amount of color correction of the image data of a digital camera, and 
is performed to the image data of a digital camera based on the parameter for amendment concerned. 
[Claim 2] The digital camera which switches said amendment parameter in a digital camera according to 
claim 1 based on the mode of operation of a digital camera. 

[Claim 3] The digital camera which switches said parameter for amendment so that it may be a digital 
camera according to claim 1 or 2, the difference of the lightness value of criteria image data and the 
lightness value of the image data of a digital camera may be calculated to two or more predetermined 
colors and total of the absolute value of the calculated lightness difference concerned may serve as min. 
[Claim 4] The digital camera which is a digital camera given in claim 1 thru/or any 1 term of 3, and 
switches said parameter for amendment so that the lightness value of the image data of a digital camera 
to a predetermined color is large, and the, amount of amendments of the lightness value of the image 
data of the digital camera concerned may be enlarged. 

[Claim 5] The digital camera which switches said parameter for amendment so that it may be the digital 
camera of a publication, the difference of the saturation value of criteria image data and the saturation 
value of the image data of a digital camera may be calculated in claim 1 thru/or any 1 term of 4 to two 
or more predetermined colors and total of the absolute value of the calculated saturation difference 
concerned may become it with min. 

[Claim 6] The digital camera which is a digital camera of a publication and determines the amount of 
amendments of the image data of the digital camera in a predetermined hue angle as claim 1 thru/or any 
1 term of 5 based on the amount of amendments of the hue angle over a criteria color. 
[Claim 7] The digital camera which is a digital camera of a publication and switches the parameter for 
amendment of saturation to claim 2 thru/or any 1 term of 4 based on the mode of operation of said 
digital camera. 

[Claim 8] The digital camera which is claim 2 thru/or any 1 term of 4, or a digital camera according to 
claim 7, and switches the parameter for amendment of a hue based on the mode of operation of said 
digital camera. 

[Claim 9] The digital camera which is a digital camera according to claim 7 or 8, and switches said 
parameter for amendment for every element color. 
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"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] In case this invention performs color conversion in a digital camera, it relates to 
the digital camera which switches a color correction parameter and can amend the output of a digital 
camera further based on the mode of operation of a digital camera. 
[0002] 

[Description of the Prior Art] The digital camera which changes light into an electrical signal with image 
pick-up means, such as CCD, changes the electrical signal into digital data as an image processing 
system which deals with the image data of high quality using a computer etc., and is recorded on record 
media, such as a flash memory, is known. If a digital camera is used, preservation and various 
processings of image data can be individually performed easily using a personal computer etc., and also 
a photograph can be printed, without developing a film by outputting image data to a printer. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in the conventional digital camera, the color 
correction parameter for controlling color correction could not be switched, and color correction was 
not able to be performed so that a photography person might wish. Therefore, when the image picturized 
with the conventional digital camera was made to output to an output unit, it differed from the image 
which a photography person wishes to have in the point of lightness, saturation, and a hue. 
[0004] This invention was made in order to solve the above-mentioned trouble, and it makes it a 
technical problem to offer a selectable digital camera for color correction processing [ which a 
photography person wishes ]. 
[0005] 

[Means for Solving the Problem] In view of the above-mentioned technical problem, invention according 
to claim 1 has a parameter for amendment for controlling the amount of color correction of the image 
data of a digital camera, and is constituted based on the parameter for amendment concerned possible 
[ modification of the color correction processing performed to the image data of a digital camera ]. 
[0006] According to the digital camera constituted as mentioned above, the amount of color correction 
of the image data of a digital, camera can be controlled by the amendment parameter, and the color 
correction processing performed to the image data of a digital camera can be changed based on the 
amendment parameter concerned. 

[0007] Moreover, in a digital camera according to claim 1, based on the mode of operation of a digital 
camera, invention according to claim 2 is constituted so that said amendment parameter may be 
switched. 

[0008] Furthermore, invention according to claim 3 is a digital camera according to claim 1 or 2, it 
calculates the difference of the lightness value of criteria image data, and the lightness value of the 
image data of a digital camera to two or more predetermined colors, and it is constituted so that total of 
the absolute value of the calculated lightness difference concerned may serve as min, and said 
parameter for amendment may be switched. 

[0009] Moreover, invention according to claim 4 is a digital camera given in claim 1 thru/or any 1 term of 

3, and said parameter for amendment is switched and it is constituted so that the lightness value of the 
image data of a digital camera to a predetermined color is large, and the amount of amendments of the 
lightness value of the image data of the digital camera concerned may be enlarged. 
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, [0010] Furthermore, said parameter for amendment is switched and invention according to claim 5 is 
constituted so that it may be the digital camera of a publication, the difference of the saturation value 
of criteria image data and the saturation value of the image data of a digital camera may be calculated in 
claim 1 thru/or any 1 term of 4 to two or more predetermined colors and total of the absolute value of 
the calculated saturation difference concerned may become it with min. 

[0011] Moreover, invention according to claim 6 is a digital camera given in claim 1 thru/or any 1 term of 
5, and based on the amount of amendments of the hue angle over a criteria color, it is constituted so 
that the amount of amendments of the image data of the digital camera in a predetermined hue angle 
may be determined. 

[0012] Furthermore, invention according to claim 7 is a digital camera given in claim 2 thru/or any 1 
term of 4, and based on the mode of operation of said digital camera, it is constituted so that the 
parameter for amendment of saturation may be switched. 

[0013] Moreover, invention according to claim 8 is claim 2 thru/or any 1 term of 4, or a digital camera 
according to claim 7, and based on the mode of operation of said digital camera, it is constituted so that 
the parameter for amendment of a hue may be switched. 

[0014] Furthermore, invention according to claim 9 is a digital camera according to claim 7 or 8, and it is 

constituted so that said parameter for amendment may be switched for every element color. 

[0015] 

[Embodiment of the Invention] Hereafter, the gestalt of suitable operation of this invention is explained 
with reference to a drawing. 

[0016] Drawing 1 is a block diagram for explaining the structure of a digital camera 10 of performing 
color correction processing of the image data based on 1 operation gestalt of this invention. It consists 
of interfaces 19 for outputting the contents of VRAM (Video RAM)18 in which the data for the image 
displayed on a control section 1 1, a condenser lens 12, CCD (Charge Coupled Device)13 as an image 
pick-up means, A/D converter 14, RAM (Random Access Memory)15 that memorizes image data 
temporarily, the flash memory 16 which records image data, the liquid crystal display (LCD) 17 which 
displays an image, and a liquid crystal display are stored, and the flash memory 16 to an external 
instrument etc. 

[0017] A control section 11 is equipped with CPU, ROM on which the program for image-processing 
control of a digital camera 1 0 etc. was recorded, and an I/O means, and controls other equipments 
formed in a digital camera 10. All control is performed by one control section 1 1, and also two or more 
control sections may be prepared. The drawing 121 for adjusting the quantity of light inputted into a 
condenser lens 12 is formed in the condenser lens 12. 

[0018] DRAM (Dynamic RAM) which has a self refresh function as RAMI 5 is used. Even if it does not 
energize a flash memory 16, it is the rewritable record medium which can hold the contents of record, is 
built in a digital camera 10, or is attached in the digital camera 10 free [ attachment and detachment ]. 
The contents of the flash memory 16 can be directly written with the personal computer which has a 
slot for PCMCIA cards by using the memory card based for example, on PCMCIA specification as a flash 
memory 16, or the memory card which can be attached in a PCMCIA card adapter. 

[0019] The functional block diagram of the image-processing control section 30 of the digital camera by 
1 operation gestalt of this invention is shown in drawing 2 . The image-processing control section 30 
concerning the gestalt of 1 operation of this invention which performs the calibration of a digital camera 
is constituted by the control section 1 1 of a digital camera 10. The calibration concerned is made by 
performing color correction so that the image data of each color patch of the color chart photoed with 
the digital camera 10 can be made mostly in agreement with the image data of each color patch in which 
the colorimetry was carried out by the colorimeter. In addition, a lightness field is used while do not use 
the color patch of a field and a low lightness field as data for color correction since a noise occurs, but 
covering a hue, saturation, and lightness briefly whenever [ Takaaki ] in the color patch of a color chart. 
[0020] As shown in drawing 2 , the image-processing control section 30 constituted by the control 
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section 11 1st data-conversion section 30a for changing the RGB image data of a digital camera into 
Lab image data, 30g of color correction sections for performing suitable lightness, hue, and saturation 
amendment for the Lab image data changed by 1st data-conversion section 30a, The 30f of the 2nd 
data-conversion sections for changing into R'G'B' data the Lab image data to which color correction 
was performed by the 30g of the color correction sections concerned, 30h of criteria image data count / 
storing sections which calculate and store Lab data based on the patch data (XYZ data) of the color 
chart by which the colorimetry was carried out by the colorimeter as criteria image data, The mode of 
operation of a digital camera (in the gestalt of the operation concerned, 3 modes of operation in the 
Normal mode of operation, natural drawing photography mode, and color reproduction mode consider as 
a selectable thing as an example.) It has amendment parameter change-over section 30j which switches 
the color correction parameter for controlling the amount of color correction in 30g of color correction 
sections based on the mode of operation chosen by mode-of-operation selection section 30i for 
choosing, and the mode-of-operation selection section 30i concerned, and is constituted. 
[0021] 30g of color correction sections By the hue and 30d of saturation amendment sections for 
amending the difference of lightness amendment section 30c for amending 1st white point amendment 
section 30b for making the gray shaft about the color image data of a digital camera in agreement with L 
shaft, and; lightness difference,; hue, and saturation, and the; 1st white point amendment section It has 
further 2nd white point amendment section 30e and; for making in agreement with the gray shaft of the 
color image data of a colorimeter the gray shaft of the color image data of the digital camera amended 
so that it might be in agreement with L shaft. 

[0022] Next, with reference to drawing 2 , actuation of the image-processing control section 30 is 
explained. 

[0023] Since the colorimetry data based on a colorimeter are extracted as XYZ data to the image 
photoed with the digital camera 10 being RGB data, in order to compare both, it is necessary to change 
both data into the same color space (standard color space) first. With the gestalt of the operation 
concerned, Lab space is used as space which expresses a color quantitatively. Lab space is the space 
which divided the property of a color into "lightness, saturation, and a hue", and expressed it, and 
lightness (L*) expresses the brightness of a color with 0-100, and serves as such a dark color that it is 
so brightly [ that the numeric value is high ] low. Moreover, the combination of a*b* can express a hue 
and saturation. 

[0024] As shown in drawing 2 , first, the RGB image data generated based on each color patch 
picturized with the digital camera are changed into Lab image data by 1st data-conversion section 30a, 
and are supplied to 30g of color correction sections. 30g of color correction sections performs color 
correction so that it may be mostly in agreement with the image data of each corresponding color patch 
in which the colorimetry was carried out by the colorimeter with reference to the patch data (Lab image 
data) of the color chart stored in 30h of criteria image data count / storing sections in the image data of 
each color patch of the color chart photoed with the digital camera 1 0. 

[0025] Moreover, based on the mode of operation (for example, natural drawing mode, color reproduction 

mode) chosen by mode-of-operation selection section 30i, amendment parameter change-over section 

30j switches the amendment parameter for controlling the amount of color correction of lightness 

amendment section 30c and/or 30d of hues and the saturation amendment sections. 

[0026] Next, with reference to drawing 3 , how to calculate Lab data based on the XYZ data of the color 

patch in which the colorimetry was carried out by the colorimeter is explained. With the gestalt of the 

operation concerned, where outdoor daylight is intercepted, a photograph is taken under the regular light 

source, and as the light source, the D50 light source (color temperature 5000K) is used. 

[0027] As shown in step 50 of drawing 3 , fundamentally, it is following 3 type L = 1 1 6(Y/Yn) 1 / 3-1 6. - 

-(1) 

= 500 (1/3-(Y/Yn) 1/3) (X/Xn) — (2) 
b = 200 (1/3-(Z/Zn) 1/3) (Y/Yn) — (3) 
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XYZ data are changed into Lab data as be alike. Here, Xn, Yn, and Zn are the tristimulus values of the 
XYZ system under D50 light source. 

[0028] however, in the case of X/Xn<=0.008856 (step 52, YES) One (X/Xn) third of formulas (2) is 
permuted by 7.787(X/Xn)+1 6/1 1 6 (step 54). In the case of Y/Yn<=0.008856 (step 56, YES) Formula (1) 
One (Y/Yn) third of - (3) is permuted by 7.787(Y/Yn)+16/1 16 (step 58). In the case of Z/Zn<=0.008856 
(step 60, YES), one (Z/Zn) third of formulas (3) is permuted by 7.787(Z/Zn)+1 6/1 16 (step 62). 
[0029] Thus, Lab data are calculated by the colorimeter based on the XYZ data of the color patch by 
which the colorimetry was carried out, and it is stored in 30h of criteria image data count / storing 
sections. 

[0030] Next, the color correction processing by 30g of color correction sections is explained. Drawing 
for the flow chart of the color correction processing by 30g of color correction sections being shown in 
drawing 4 , and explaining migration of a gray shaft (white point) to it at drawing 5 is shown. 
[0031] Although the color correction processing concerned is performed so that what graph-ized the 
color image data value of a digital camera ("the graph of a digital camera" is called hereafter), and the 
thing ("the graph of a colorimeter" is called hereafter) which graph-ized the color image data value of a 
colorimeter may be brought close The difference of the graph of a digital camera and the graph of a 
colorimeter can be classified into the difference of a white point, the difference of lightness, and the 
difference of the hue and saturation for every color, and these are amended independently as follows. 
[0032] According to the gestalt of the operation concerned, 30g of color correction sections The gray 
shaft of the graph of a digital camera the 1st the white point amendment processing (step 64) and; for 
doubling with L shaft of Lab space — the lightness amendment processing (step 66) for amending the 
difference of said lightness, and; — the saturation amendment processing (step 67) for amending the 
difference of said saturation, and; — the difference of said hue the hue amendment processing (step 68) 
for amending, and; — the 2nd white point amendment processing (step 70) for setting the gray shaft of 
the digital camera set by L shaft by said 1st white point amendment processing by the gray shaft of a 
colorimeter — since — it becomes. 

[0033] the 1st white point amendment processing (step 64) — processing by 1st white point amendment 
section 30b is explained first. The processing concerned is equivalent to the processing (processing **) 
for moving the point A of drawing 5 to Point O. 

[0034] In the gestalt of the operation concerned, although it constitutes so that lightness amendment 
may be performed after amending the 1st white point concerned, the 1st white point can be amended 
after lightness amendment. 

[0035] As spin compensation in the case of hue amendment and flexible amendment to the saturation 
direction can be performed centering on a zero, in order to simplify an amendment operation, the gray 
shaft of the graph of a digital camera is first set by L shaft of Lab space (processing of ** of drawing 5 ), 
and rotation and amendment about the saturation direction are performed. 

[0036] Since the direction and extent of a variation rate of a gray shaft of a graph to L shaft of Lab 
space differ from each other for every lightness, they need to determine the correction factor according 
to lightness. [ of a digital camera ] A correction factor draws the approximation curve in the L*a* flat 
surface and L*b* flat surface of a medial axis (gray shaft) which are set as the object of amendment, 
and the value of the approximation curve at the time of Lightness L becomes the migration length in an 
a*b* flat surface. 

[0037] The flow chart for explaining the 1st white point amendment processing in step 64 of drawing 4 
to drawing 6 is shown. 

[0038] It is the formula of the 3rd approximation curve of the medial axis in a L*a* flat surface 
a*=a1xL3+b1xL2+dxL+d1 (a1, b1, c1, and d1) It is the formula of the 3rd approximation curve of a 
medial axis [ in / it considers as a curved multiplier, respectively and / a L*b* flat surface ] 
b*=a2xL3+b2xL2+c2xL+d2 (a2, b2, c2, and d2) If it is a curved multiplier, respectively, correction factor 
a*revice to the direction of a* of the medial axis in Lightness L and correction factor b*revice to the 
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direction of b* It becomes a*revice=a1xL3+b1xL2+dxL+d1 b*revice=a2xL3+b2xl_2+c2xL+d2 (step 72). 
Therefore, when the a*b* coordinate of the medial axis (gray shaft) of the graph of the digital camera 
used as the candidate for amendment is made into (a*center, b*center), the a*b* coordinate after 
amendment (a*center\ b*center') serves as a*center -a*center+a*reviceb*center =b*center+b*revice 
(step 74). 

[0039] Lightness amendment processing (step 66), next the lightness amendment processing by 
lightness amendment section 30c are explained. The flow chart for explaining the lightness amendment 
processing in step 66 of drawing 4 to drawing 7 is shown. 

[0040] The difference of lightness has large lightness in a. high part, and is small in the low part of 
lightness. [ of lightness ] For this reason, it is large in the amount of amendments in the high part of 
lightness, and it necessary to set up small the amount of amendments in the low part of lightness. First, 
maximum Lmax_DSC of the lightness of a digital camera and maximum Lmax.STD of the lightness of a 
colorimeter are computed (step 76). And the amount of amendments when it assumes that the lightness 
difference at the time of lightness 0 is zero, in case the lightness of the digital camera used as the 
candidate for amendment is LmaxJDSC is Lmax_STD-Lmax_DSC, and the amount of amendments at the 
time of lightness 0 is set to 0. That is, it asks for a formula to which the amount of amendments is set 
to 0 from Lmax_STD-Lmax_DSC as lightness becomes low. In addition, when change of the amount of 
amendments at this time has high lightness, it is large, and it is desirable to set up so that it may change 
quietly as lightness becomes low. At the gestalt of the operation concerned, it is amount L*revice of 
lightness amendments in Lightness L (parameter for lightness amendment) L*revice=(Lmax_STD- 
Lmax.DSOx (L2-/Lmax_DSC2) 
It computes "Be alike" (step 78). 

[0041] In addition, in the gestalt of the operation concerned, the parameter for lightness amendment 
according to each mode of operation is not corrected about lightness amendment. 

[0042] Amendment processing (steps 67 and 68) of a hue and saturation, next amendment processing of 
the hue and saturation by the hue and 30d of saturation amendment sections are explained. 
[0043] The gray shaft of the graph of a digital camera is in agreement with L shaft of Lab space with the 
1st white point amendment processing. Then, amendment of a hue is performed by rotating the graph of 
said digital camera centering on L shaft of Lab space, and amendment of the saturation direction is 
performed by making the graph of a digital camera expand and contract. Under the present 
circumstances, the include angle to rotate and the degree made to expand and contract are needed as a 
correction factor. 

[0044] The flow chart for explaining the saturation amendment processing in the step 67 of drawing 4 
when the Normal mode of operation is chosen as flexible amendment (step 67) drawing 8 to the 
saturation direction by mode-of-operation selection section 30i is shown. 

[0045] The distance (radii rDSC and rSTD) from each core which can be set on an a*b* flat surface to 
Point C and Point D is calculated to the point C on the graph of the digital camera corresponding to the 
predetermined color patch point of a color chart, and the point D on the graph of a colorimeter, data 
processing for every color is performed as follows, and the flexible multiplier of the saturation direction 
is determined. 

[0046] the coordinate C of the graph of a digital camera (a*DSC, b*DSC), and coordinate of the medial 
axis (gray shaft) of the graph of a digital camera (a*DSC_center, b*DSC_center) the coordinate D of the 
graph of a colorimeter (a*STD, b*STD), and coordinate of the medial axis (gray shaft) of the graph of a 
colorimeter (a*STD_center, b*STD_center) The distance rDSC from the medial axis of the graph of a 
digital camera to Point C, and the distance rSTD from the medial axis of the graph of a colorimeter to 
Point D By rDSC=(a*DSOa*DSC_center) (2+(b*DSC-b*DSC_center) 2)1/2rSTD=(a*STD- 
a*STD_center) (2+(b*DSC-b*STD_center) 2) 1/2 It is computed (step 80). Furthermore, if the flexible 
correction factor to the saturation direction is set to K, the flexible correction factor K to the saturation 
direction (parameter for saturation amendment) will be computed so that rDSC after performing flexible 
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amendment to the saturation direction may be set to rDSC -(a*DSC-a*DSC_center) (xK) (2+(b*DSC- 
b*DSC_center) (xK) 2) 1/2 and sigma (rSTD-rDSC) 2 for every color may become min (step 82). In 
addition, the amount of amendments of saturation can also be adjusted according to a saturation value. 
[0047] However, when natural drawing photography mode is chosen by mode-of-operation selection 
section 30i, the value of K is set up for every element color by it. namely, case of a Magenta K= 1.10 
red's case Case of K= 0.94 yellow K= 1.48 — case it is green Case of K= 1.19 cyanogen Case of K= 1.25 
blue It is set as K= 0.98. 

[0048] In the natural drawing photography mode concerned, since it refers to two or more light sources 
other than D50 and the value of the parameter for saturation amendment is determined, when using 
various light sources, exact color reproduction can be performed. 

[0049] On the other hand, also when color reproduction mode is chosen by mode-cooperation selection 
section 30i, the value of K is set up for every element color by it. namely, case of a Magenta K= 1.41 
red's case Case of K= 1.03 yellow K= 1.71 — case it is green Case of K= 1.31 cyanogen Case of K= 1.41 
blue It is set as K= 1.12. 

[0050] In the color reproduction mode concerned, since the light source is limited to the D50 light 
source and the value of the parameter for saturation amendment is determined, when using the D50 
light source, still more exact color reproduction can be performed. 
[0051] Spin compensation to the direction of a hue (step 68) 

After asking for the flexible correction factor K in step 67 and performing flexible amendment processing, 
the spin compensation multiplier of the direction of a hue is determined that the include angle from the 
+a* shaft centering on each medial axis on an a*b* flat surface (the gray shaft of the graph of a digital 
camera and medial axis of the graph of a colorimeter) is calculated, and the sum total of the angular 
difference for every color will become min. 

[0052] The flow chart for explaining the hue amendment processing in the step 68 of drawing 4 when the 
Normal mode of operation is chosen as drawing 9 by mode-of-operation selection section 30i is shown. 
[0053] The coordinate (a*DSC, b*DSC) of the digital camera after amendment by the hue (correction 
factor: alpha) and saturation (correction factor: K) is [0054]. 
[Equation 1] 



a w Dsc 
b*Dsc' 



K x cosa Kx(- sina) 
K x sina Kxcosa 



a*osc 

b*DSC 



Be alike can be found (step 84). When distance from the gray shaft of the Lab space of a coordinate 
(a*DSC\ b*DSC) is made into rDSC, in the case of axsin(b*DSCVrDSC) >0 (step 86, Yes), include- 
angle DDSC from a +a* shaft is DDSC-axcos (a*DSCVrDSC'). 

It becomes (step 88). On the other hand, when it is not axsin(b*DSCVrDSC) >0 (step 86, No), it is 
DDSC'=360-axcos (a*DSC'/rDSC). 

It becomes (step 90). And when the include angle from a* shaft of the graph of a colorimeter is set to 
DSTD, spin compensation multiplier [ to the direction of a hue ] alpha [whenever] (parameter for hue 
amendment) is sigma|DSTD for every color. It can be found as a value which makes -DDSC'I min (step 
92). 

[0055] However, when natural drawing photography mode is chosen by mode-of-operation selection 
section 30i, the value of alpha is set up for every element color by it. namely, case of a Magenta alpha=- 
5.56 red's case Case of alpha=-2.42 yellow alpha=-3.90 — case it is green alpha= Case of 7.52 
cyanogen Case of alpha=-6.76 blue It is set as alpha=-0.14. 

[0056] On the other hand, also when color reproduction mode is chosen by mode-of-operation selection 
section 30i, the value of alpha is set up for every element color by it. In namely, the case of a Magenta 
In the case of alpha=-1 1 .5 red alpha= In the case of -1 .87 yellow alpha= In the case of -1.17 green 
alpha= In the case of 7.44 cyanogen alpha= In the case of -4.77 blue alpha= It is set as 0.94. 
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[0057] Since color reproduction can be performed flexibly [ since it refers to two or more light sources 
other than D50 and the value of the parameter for saturation amendment is determined in natural 
drawing photography mode like the above / when using various light sources ], the light source is limited 
to the D50 light source in color reproduction mode and the value of the parameter for saturation 
amendment is determined, when using the D50 light source, exact color reproduction can be performed. 
[0058] When the flexible correction factor to alpha (unit: degree) and the saturation direction is set [ the 
a*b* coordinate of the color set as the object of amendment ] to K for the spin compensation multiplier 
to (a*, b*) t and the direction of a hue, the coordinate after amendment (a*\ b*') is [0059]. 
[Equation 2] 



a*' 
b* 3 



K x cosot Kx(- sina) 
K x sina Kxcosa 



a* 
b* 



(4) 



It asks "Be alike" (step 94). 

[0060] Since each correction factor for which is beyond amendment processing to neutral colors, and it 
asked is a value red, green, blue, cyanogen, a Magenta, and near the pure color (element color) of yellow, 
it is not applicable to the amendment to neutral colors as it is. So, in the case of neutral colors, a 
correction factor is adjusted as follows. 

[0061] However, in the case of adjustment of a correction factor, if a rapid correction factor is changed 
bordering on a certain boundary line, naturally the jump of a color will take place. Therefore, it is 
necessary to perform change of a correction factor smoothly with change of a hue. 
[0062] Furthermore, near a gray shaft and near a periphery, even if it is the case where the same 
correction factor is used, since the migration length of a coordinate differs, it must take for keeping 
away from a gray shaft, and amendment must be controlled. 

[0063] In order to determine the correction factor of neutral colors, it is necessary to specify what kind 
of color the color which serves as a candidate for amendment first is. When it centers on a gray shaft in 
the graph of a colorimeter, specifically, the include angle which red, green, blue, cyanogen, a Magenta, 
the approximation straight line of a yellow graph, and a +a* shaft make is investigated. 
[0064] Drawing for explaining the include angle (a "hue angle" being called hereafter) which the 
approximation straight line of each color when centering on a gray shaft to drawing 10 on an a*b* flat 
surface and a +a* shaft make is shown. As shown in drawing 10 , the include angle which a red 
approximation straight line and a +a* shaft make is 39 degrees. The include angle which a yellow 
approximation straight line and a +a* shaft make is 84 degrees, and the include angle which a green 
approximation straight line and a +a* shaft make is 148 degrees. The include angle which the 
approximation straight line of cyanogen and a +a* shaft make is 226 degrees, the include angle which a 
blue approximation straight line and a +a* shaft make is 285 degrees, and the include angle which the 
approximation straight line of a Magenta and a +a* shaft make is 344 degrees. 

[0065] With the gestalt of the operation concerned, based on the hue angle of the color used as the 
candidate for amendment, it investigates whether it is located among which [ of the six above- 
mentioned color ] 2 colors, and weighting according to the ratio of the include angle from the 
approximation curve of the two colors concerned is performed to a correction factor. 
[0066] When the hue angle of two colors (pure color) whose hue angles from the +a* shaft of the color 
of the digital camera used as the candidate for amendment are pinched for theta and the theta 
concerned, a hue spin compensation multiplier, and a saturation flexible correction factor are set to 
thetal, alpha! , k1, theta2, alpha2, and k2, respectively, the correction factors alpha and k of the color 
used as the candidate for amendment are [0067]. 
[Equation 3] 
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+ a 2 x 



10 



0 2 -0, -10 



k = k, X 



+ kj, X 



It becomes. Thus, by assigning the value of alpha and k which were obtained to a formula (4), the 
coordinate after amendment (a*', b*0 is computed based on the a*b* coordinate (a*, b*) of the above- 
mentioned neutral colors set as the object of amendment. 

[0068] In addition, in this processing, the range of a pure color is made into [include angle of each pure 
color]**5 degree, and the same correction factor as a pure color is used to the color of the range 
concerned. 

[0069] 2nd white point amendment processing (step 70) 

Furthermore, processing by 2nd white point amendment section 30e is explained. The processing 
concerned is equivalent to the processing (processing **) for moving the point O of drawing 5 to Point 
B. 

[0070] Since the direction and extent of a variation rate of a gray shaft of a graph to L shaft of Lab 
space differ from each other for every lightness, they need to determine the correction factor according 
to lightness. [ of a colorimeter ] A correction factor draws the approximation curve in the L*a* flat 
surface and L*b* flat surface of a medial axis (gray shaft) which are set as the object of amendment, 
and the value of the approximation curve at the time of Lightness L becomes the migration length in an 
a*b* flat surface. 

[0071] The flow chart for explaining the 2nd white point amendment processing in step 70 of drawing 4 
to drawing 1 1 is shown. 

[0072] It is the formula of the 3rd approximation curve of the medial axis in a L*a* flat surface 
a*=a3xL3+b3xL2+c3xL+d3 (a3, b3, c3, and d3) It is the formula of the 3rd approximation curve of a 
medial axis [ in / it considers as a curved multiplier, respectively and / a L*b* flat surface ] 
b*=a4xL3+b4xL2+c4xL+d4 (a4, b4, c4, and d4) If it is a curved multiplier, respectively, correction factor 
a*revice' to the direction of a* of the medial axis in Lightness L and correction factor b*revice' to the 
direction of b* It becomes a*revice -a3xL3+b3xL2+c3xL+d3 b*revice'=a4xL3+b4xL2+c4xL+d4 (step 96). 
Therefore, when the a*b* coordinate of the medial axis (gray shaft) of the graph of the digital camera 
used as the candidate for amendment is made into (a*center\ b*center), the a*b* coordinate after 
amendment (a*center", b*center") becomes a*center"=a*center +a*revice'b*center" 
=b*center'+b*revice' (step 98). 

[0073] The graph of a colorimeter and the graph of a digital camera before the color correction 
processing by 30g of color correction sections ( drawing 12 (a), drawing 13 (a), and drawing 14 (a)) and 
after color correction processing ( drawing 12 (b), drawing 13 (b), and drawing 14 (b)) are shown in 
drawing 12 -14. drawing 12 - 14 — setting — R — Y — G — C — B — M (continuous line) — a 
colorimeter — red — yellow — green — cyanogen — blue — a Magenta — approximation — a curve - 
- being shown — R — ' — Y — ' — G — ' — C — * — B — ' — M — * — a digital camera — red — 
yellow — green — cyanogen — blue — a Magenta — approximation — a curve — being shown — 
**** . Drawing 12 shows projection of a up to [ the a*b* flat surface of the graph of a colorimeter, and 
the graph of a digital camera ], drawing 13 shows projection of a up to [ the L*a* flat surface of the 
graph of a colorimeter, and the graph of a digital camera ], and drawing 14 shows projection of a up to 
[ the L*b* flat surface of the graph of a colorimeter, and the graph of a digital camera ]. From drawing 
12 -14, it becomes clear that the approximation curve of each pure color approaches by color 
correction processing. Furthermore, average deltaE of the distance between the points of the graph of a 
digital camera and the graph of a colorimeter of corresponding decreased to 7.6 by color correction to 
having been 12.1 before color correction. This also shows that the approximation curve of each pure 
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color approaches mutually by color correction processing. 

[0074] In the gestalt of the above-mentioned implementation, although the formula shown in the flow 
chart of drawing 6 , drawing 7 , drawing 8 , drawing 9 , and drawing 1 1 is performing color correction 
processing, a color translation table and a simple color translation table can also perform color 
correction processing called for with the above-mentioned formula. 

[0075] As mentioned above, the Lab image data to which color correction was performed is changed 
into R'G'B' image data by the 30f of the 2nd image data-conversion sections, and is outputted as image 
data after color correction. And the image data by which the calibration (the above-mentioned color 
correction) was made is recorded on a memory card 16, and is supplied to LCD17. Thus, the calibration 
of the digital camera can be carried out so that faithful color reproduction may be possible. 
[0076] 

[Effect of the Invention] Since it constitutes based on an amendment parameter possible [ modification 
of the color correction processing performed to the image data of a digital camera ] according to the 
digital camera according to claim 1, it can choose color correction processing [ which a photography 
person wishes based on an amendment parameter ]. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the digital camera by 1 operation gestalt of this invention. 
[Drawing 2] It is the functional block diagram of the image-processing control section of the digital 
camera by 1 operation gestalt of this invention. 

[Drawing 3] It is a flow chart explaining how to calculate Lab data based on the XYZ data of the color 
patch by which the colorimetry was carried out by the colorimeter. 

[Drawing 4] It is a flow chart explaining the color correction processing by 30g of color correction 
sections. 

[Drawing 5] It is drawing for explaining migration of a gray shaft. 

[Drawing 6] It is a flow chart for explaining the 1st white point amendment processing in step 64 of 
drawing 4 . 

[Drawing 7] It is a flow chart for explaining the lightness amendment processing in step 66 of drawing 4 . 
[Drawing 8] It is a flow chart for explaining the saturation amendment processing in step 67 of drawing 
4 . 

[Drawing 9] It is a flow chart for explaining the hue amendment processing in step 68 of drawing 4 . 
[Drawing 10] It is drawing for explaining the include angle which the approximation straight line of each 
color when centering on a gray shaft and a +a* shaft make. 

[Drawing 1 1] It is a flow chart for explaining the 2nd white point amendment processing in step 70 of 
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drawing 4 . 

[Drawing 12] Projection of a up to [ the a*b* flat surface of the graph of a colorimeter and the graph of 

a digital camera ] is shown, (a) shows the condition before the color correction processing by 30g of 

color correction sections, and (b) shows the condition after color correction processing. 

[Drawing 13] Projection of a up to [ the L*a* flat surface of the graph of a colorimeter and the graph of 

a digital camera ] is shown, (a) shows the condition before the color correction processing by 30g of 

color correction sections, and (b) shows the condition after color correction processing. 

[Drawing 14] Projection of a up to [ the L*b* flat surface of the graph of a colorimeter and the graph of 

a digital camera ] is shown, (a) shows the condition before the color correction processing by 30g of 

color correction sections, and (b) shows the condition after color correction processing. 

[Description of Notations] 

10 Digital Camera 

1 1 Control Section 

12 Condenser Lens 

13 CCD 

1 4 A/D Converter 

15 RAM 

16 Flash Memory 

17 LCD 

18 VRAM 

19 Interface 



[Translation done.] 
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tt) COL* 3*^35*3 i ■0'L*b*sFffi»cfc»t5jfifaft)SSSr 
.^ffiLT, IKSLC0^C0jfffatti^^t^a*b*¥ffi(i*3 

[0 0 3 7] El 6 tC, ID4C07xs>7°6 4»w*3»75mi 

[0 0 3 8] L*a*^ffi»C*jl^5^^tt©3Sffi3i3cft^ 
Wit* 

a*=alXL3+blX L"2+ c 1 X L + d 1 

so (ii. bi. ci, din, *ti?titoma>&#) t 
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b^= a 2 X L 3 +b 2 X L 2 + c 2 X L+ d 2.. • 
( a 2 ; b2, c2, d 2 fi, ^ijveftt&^co^fc) t 

a*reyicei: x b*#|S]^CO*iiE'|&$Cb*revicefi N 
a *revice= a 1 X L 3 + b 1 X L 2 + c 1 X L + d 1 
b*revice= a 2 X L 3 + b 2 X L 2 + c 2 X L + d 2 
kt£Z>{* 1 ry77 2). Lfc^oTv »jE»*,i: 4 5f 
Wfrft* =7 <T> ? 7 7 (D^'iM \ 7 <0a*b*ffi 
^£ (a*center, b *center) t Lft^, . WIE&CO a » 
*b*M# (a*center\, b*center' ) fi. 
a*center' = a *center+ a *revice 
b*center' = b*center+ b*revice 

[ 0 0 3 9 ] BJ&«IE&a 

HI 4 co*?" s/ 7° 6 6 t~*5»7 5 WmffijEtemzmW-t £ ft. 
(0 7 a — -y — Sr*-f- 0 

[0040] BJ«<DHli v M«*sj5V>»^i-CW:*t < . 
f^cO-lg^gB^-Cfi/h;*^ dCOft*, eHficcoi«V^B# 20 

<is;^:-r-5^®* s *>?)c *i\ '•f'SfA'** 7<nw&<n 
**ffiL max _ DS Cs *sJ:t«Hfet[-©W*©**ttL 
max_STD5r^l±l-r5(^.X5'7°7 6), -tLX> i?S0© 

max.STD- L max j)SC"?& 9,'WS0 <0B# CO^ijEftli 0 

Lmax_STD- L max _DSC*i b 0.\z ft 5 «t 5 ft 
5„ ft*5, r©B£co*fjE4<D^ft;fi, 30 
*#•< , W£aM6< ftSfc: Lfc^otS^W^tttS 

«r • 

L*revice= ( L MX _STD — L max j)SC) x (L 2 /L 
max_DSC 2 ) 

[00411 4*i, m&mMv>temfc*s^xtt. mmm 

— ^CO^jflE&frfcft^. . ; ' 40 

[0 0 4 2] fefi ■ ^gto*§IE*aJl '0*^ y:76 7*5i 
lf68) ftfc. 6te-3f&**|jEtt3(>dfcJ:afe*B-3B 

[0 0 4 3] Sio*y-f h^y MH3E*iafcJ:o 

"C, f^W>7©{ r 770^l'- Ift^La b £B]CO' 
LHi-S>TV^. -tr-C, fe«©*tl|±, Lab£ 



5 

[0044] &§bifa^<D.toibto3E 2/7*6 7)1118 

fc, K»«»3 0 i \z£^Xs—v>i>Wsi¥*- 

K#«&£;h,Tlr 0 4CD^> S '7»6..7»wt3lt 

S»«*|jE«!!a*1KWi-5fc*!)0 7n-:^- hSr* 
1% 

[0 0 4 5] #7 — ^ir — hpffifc<D%7— /<yf-M.K. 

Xtfe-tz^ri??*** 70^7 7±©^;c*3 -iwajfetf 

©^77±WfiDI^LT < a*b*¥tS±|CJolt5^tt 

^•h© 4- >L-fr b&cioXTf&D* xpmm&p r dsc. 

r std) UC, **9-<5©«»ftka*r«T«>J:5 

[0 0 4 6] xv^/loM 7C/7 7©1IC 
( a *DSC, b *DSC) , 7*29 fr** 7 <D?7,7 ©.f'frftt 
W— $4) ©J^:,_( a ?DSC_center, b*DSC_center) , 
Zilfetf © ^7 7 © J&gl D ( a *STD, , b *STD) , *5 i 
f+© if 7 7 © * .L-n K-tt) ©Mil 
. ( a *STD_center, '.b*STD_center) J; ?) x *S ? l^f> * 7 
(O ?7 7 CO 4>.C?tt*» bM. C 4 7?C0EIPIt r dsc*5 -t t^syfe 
?+C0^7 7CO>f'btt^^D4T-C086gi r STD»*. 
r DSC= ( ( a.*DSC- a *DSC_center) 2 + ( b *DSC- b * 
DSC_center) 2 )l/ 2 

r STD= ( ( a *STD- a *STD_center) 2 + ( b *DSC- b * 
STD.center) 2 ) 1 / 2 

t,z£i9Mtii£tlZ(7.7->y7*8 0). 3 fc-fc. JB*#|6)~ 
tr4ofcm<o r D sc'«^ 

r DSC' = ( ( ( a *DSC- a *DSC_center) X K) 2 + ( ( b *DSC- 
b.*DSC_center)X.K) 2)1/2 t , ..... . 

i:4!9. =&*7-feco 

2(;rsTD — rDSC') 2 

SttIEffl^7^-^) W^Jl5{/7y78 2K 
*=\ »*«|!ySCT, ^«co*|jESSrfSI!Si-5 r t tt? 

[0 0 4 7] fiL«' tb^*- KjM^Sl53 0 i KioT, 

-7-tf>-^C0#-g- K = 1 . 10 

^©#-a K=0. 9 4 

^CO^-g- K = 1 . 4 8 

i^coS-a- K = 1 . 19 

>T VCO^-a- K= 1 . 2 5 

Wco^-£ K= 0 . 9 8 

[0 0 4 8] _ SttS K-Ctt, D5 0tl^cO 
«m<07tj!S?r#*f- LT^S«jEffl/-?7 ^ - # 

[0 0 4 9] ttff Ka«» 3»p; iCitot, 
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•^-t?:/*©^& K= 1 . 4 1 
^©^S- K= 1 . 0 3 

7 1 

3 1 

4 1 
1 2 



K= 1 . 
K= 1 . 
K= 1 . 
K= 1 
K= 1 . 
K=l 



moms 

■ [0 0 5 0] "SWAHS*— K-CH\' 3t«*rD5 OJtSK 
R£ LT*i«l|jEfl!/< 7 * - * Ot^£ $ tlX ^ 5 

©x\ d 5 o%m*&m^zm&\z.zb\ztibW£&w$L 

[00 5 1] fef@*fS]^©[I]&?iIE (7fy/6 8)' 
^T5//6 7fc*J^T#**jE«*K*#«>, #«MjE 

[0 0 5 2] i9t> 0 UCfcoT 

[0 0 5 3] feffi- (MiE«Sc : a) , (tt jEffft : . 

K) fcJ:'3ll|jE«©^*/l'#*9©ft* (a*DSC* , 
b*DSC ) it, 

[0 0 5 4] 

ma 

K x cosa Kx(-sJBa) 
K x sina Kxcosa 



a*Dsc' 



]■(; 



/0 

*/r6sc') >o-ejiev^*fr (^?/ae; No) > 

DDSC' =360-aXcos ( a *DSC / r DSC > 
tt£Z> (^>->^9 0) o ttt^ .»feW-©^?:7©a 
*$&7^©^g$rDsTD£ : t" ; 5 t> fe*B*ft— ©EiSttlE 

£|DsTD "DDSC' I 

Srft/Mc-TSffii: L-C#£3 Uf5'7'9 2) „ 
[0 0 5 5] ffiU KSKA3 0 iCJ:^ 

V^cD^g- a =- 5 . 5 6 

<*=-2. 42 

flOS^ a =-3. 9 0 

a = 7 . 5 2 

•>7y©|^ a =-6. 7 6 

W©^-g- a=-0. 14 

[0 0 5 6] fb#^~ Vm^n 3 0 i tiot, 

•v-if V^co^-a a=- 1 1 



3f©l&£- 



a = 



- 1 . 

- 1-. 
7. 

-4. 
O. 



5 

8 7 
1 7 
4 4 
7 7 

9 4 



K<fco-t#£5 (^Tj'7 - 8 4) „ (a*DSC . b 

*DSC ) ©L a b^^W^U—toA^<DS§Bf5: r DSC ' 
ir-TSi:, + a*aS^t3<t>^aD DSC ' »i, ax's in 
(b*DSC'/r D SC ) >0^ Ut^7*8 6 i Ye 
s) . 

DDSC' =aX C os ( a *DSC / r dsc ) 

(^7y7"88) „ — *\ aX S in (b*DSC * <o [^2] 



W©#£ a = 

[0 0 5 7] ±|B£HMIIfc, &j&mm&*r- KTtt» D 

©ffi#&££*vr:^5©-C\ D5 0 3tJI5Sr^ffli-5^ 
[0 0 5 8] ffilE<Dtt$l.btJ:Z>*y-<Da*b*m.mZ: 

(a*, b*) % fefi*isi-oiatemjE««cSro awt: 
<oem (a*;,' b*') 

[00 59] 




K x cosa 
K x sin a 



Kx(-smo) 
Kxcosa 



C4). 



[0 0 6 0] «PWfeK*rt-*«jE«a 
£A±T*«>fc.4lijE«*tt. l*-r*H>*. m. #, >T 



[0 0 6 1 ] fit. 4iIE«ft©mftoni. *>5«#^Sr 

*B©gMtK#oT»t>a»fcn5&g#fc5. • 
[0 0 6 2] S6K:..EI-©1iIE«»*fi[ffli-5»*-C 
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[0 0 6 3] *R&©ttIE#«*£1-?>r£©K(± s £ 

^g^fes, jy*^^ ayfett©^7 7^*i^T. ^ 

[0064] HlOt. a*b*¥ffi±K*5^T.. 9^- 

a*$&k&te-rftmte3 9° XifctK lt<Dj£{£USiiii:-l- 

a*iti5^tftSftl4 8° ->7y©iSM 
^i: + a*iat^^-f^^»i2 2 6° WtDifi® * 



12 

*Wifi<m<&i + a*tti#/«e^ftgf±3 4 4° T-fe 

[0065] a^i£(D^ffiTf± v mamp.ktiz>-tiy 

*fcJS£fcm*.ttttfc*:E**fc».UT*T3. 
[0 0 6 6] -MjEjy-ftiJfe.Sff^.A^*^ 7©*7-ro 

+ a t><E>6*B:fc£ 6 M5t£e &&tf 2o©*7- 

^cSr-^n^'ixeis . oi, ki, 02, a2> k2£1~ ; 5i* 

[0 0 6 7] . 
[$C3] 



k = k, x 



(4) ^^A-T^^tt-ct.oT, 1tjE©Stt*i:*5±E 
tl81fe(Da*b*SS (a*, b*) fctJE&WM 
« (a*', b*') #3?ttS£*b3 0 

[006 8] ^felTIi^ j&fewSSH 

tt«6ilR|-©*|jE«»ftfl!ffli-*. ...... ... • 

[0 0 6 9] $20*7^ KtKW >-h«3E«!:a (*7"j/ 
7*70) 

Sbl^ ^2*17-Y t-zK-f:/ h«E$C3 0 efcXZmm 
fcRWi"*. EI5©^0££BK:&iij;*-li: 

[0 0 7 0] La b^PflcDL$4lc:>P)-r?), M&VtWy 

*a*spffiJ3itfL*b*sFB»Cj3Jt<5SSfl5l«»SrS»ffll, 
[0 0 7 1 ] El 1 1 l£, m4<D^ v 7° 7 0fcl*Stt3§? 

[0 0 7 2] L*a*^S^*5lt5f'iL>l4©ifi©3»tti^ 

a *= a 3 x L 3 + b 3 X L 2 + c 3 X L + d 3 
(a3, b3, c3, d3li, ^n-t'ix*^©^) £ 

U L*b*5pffi(c*3<tS I f^ttcoififa3»;S^cDS;^ 

b*= a 4 x L 3 + b4XL 2 +c4XL+d4 



» x + « t * 

1.0,-0, -io J 10,-0.-10 J 

r(0 2 -5)-6>.q .rfl.-w.+Bn. 
Le.-e, -io J +ks * Lo.-^-lbJ- 



(a4, b4, c 4 , d 4 l±, ^rH^^fti^O#^) £ 
t5i, BJS L K*3tt 3 a **Ifi)^©ttjE^fft 

a*revice' i, b*;£ft^©ttjE#,g&b*revice' tt, 
a*revice' = a 3 X L 3 + b 3 X L 2 + c 3 X L + d 3 
• b*revice' = a 4 X L 3 + b 4 X L 2 + c 4 X L+ d 4 
t45(^f779 6) 0 L tz. o T , MlEtt&. £ & £ 7* 
. . ■ i?&A<% * 7.<n?7-7.<0&fotoA#Ur-to)i.<p.a*b*Bk 
so (a*center' , b*center' ) £ LfcSHh ffilE^ 

©a*b*ll (a*center", b*center") ) tt N 
a *center'= a *center +a*revice. . 
b*center*= b*center' +b*revice' h T y 

7"9 8) 0 ■•• • 

[0073] 012-141:, fe^IE$B3 0 g»C<t5fe 
. MiEtoSmi (012 (a) , 013 (a) fciUqUl 4 

(a) ) mi 2 (b) . Ell 3 

(b) *S.fcUqai4 (b) ) lC*3lt?,»Jfef+0^7 7t 
fst >\-D * 7©^7 7^t, Ell 2~ 1 4101*51, > 

40 t, R, Y.G.CB.M (Hi^) ffiOfeff©*, iSkx ~> 
TV, -7-tf >-^©ia(afti^^*U, R'.Y'.G'.C, 

-7if>-^cDja{Eltei6SSr*LT^?). Ell 2 fiiUfef+co ^ 
7 7 X Xf-T v 7 ^ /V'* ? 7 <o if y y <T> a * b * s Fffi±'^© 
SMSr^U, Ell 3(ijBJfef+<D;/7 7*5j:l/-rv ;: <5'^* 
> 7<D?7 7(DL*a*¥-M±^<D&%*7jk El 1 4 ft 
fflllfef +© y 7 7 id X Xff v 7 9 13 * 7 (O if 7 7 (O L * b * 
¥ffi±~©Sat«r*L-Tl^.5. Ell 2~ 1 4it), feffi- 
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[0 0 7 4] ±IBHEJfc©Jg«lfc*St^Ttt» 0 6, 07, 
08, 0 9*5J;V01 \<D7v—?-^—y\z.7tfr%&ZK 

T'/vtc i o x'fs b r £ t> 5 0 - 
[0 0 7 5] ^±Oj;5f-; &ii»3%^Labf 

G' B'lifil7 f - ; J'^tj|$ttT^ajE^©Pi«T f -^i 

ffijE) &K£ixtz.W&.-T-f&* : Z}) *- Kl 6l£fE& 
LCD 1 7 £*u5o rcDiSlCLT, 

•^avtsri-js-ets. ... 

[0 0 7 6] 

[^©Stl*] l£fB«©xi??,V77^7K«fc*l, 

[0B5©ffi*ftt&9n 

[01] *&W<0-mtf6Mm\Z£Z>y i i?fi ? 7 &7jk 

t^n 5>*0-cfc5. 

[0 2] *^i(D-«iWa2ifv'^^^70H 

[0 3] Sfetttitotafe £ Hfc* 7 y f:©XY 
Zf-!?l:S^fLa b7*-*«rW-*i-*#ifefclWH- 
57D-f^- K-efcs. • ■" 

[0 4] 0 f>\c£Z&ffilEtlim*mW-t-Z>7' 

[0 5] ^u-te<^ft£fifcW-r5fcS!>©0T-fc5>„ 
[0 6] mA^^y-fQ A\Z.teVZ>%\(T>itsy<< Ytf, 



(8) 

So 

[07] I4©^f y7"6 6fc*Sf*59§«*tiE»3«:tt 
[08] 04O^fy7*6 7fc:fctfS^£*fjBaS&f& 
[09] 04O^f?7 , 6 8fc*J»t4fe|B*tiE«a*K 
[010] ^w— tt&4"'ij>£ bfcitO^Tj^-Wjfifa 

10 'So - ' ' 

[01 1] 04O^-r i/^7 0lci3lt5^2W^y-l' H 
5. 

[012] jBJfetfco^97*JJ:^^^>'V7J^7©^7 
7.©.a*b*¥B5±^©jaitSr*U (a) &&ffi]EM 3 
0 gte±*fe*KE«iStt©iRlte*U (b) tfSfe*fjE 

[013] $J#,ff©^7 7*iJ:tfri^>^#;^©^7 
7©L*a*spffi±^©attS:*U (a) *sfe«3E<B 3 
20 0 gk:J:5fe*|jE*!ia«!ro*{ttS:^b. (b) ^6MjE 

[014] a!l#,tf<D^7 7*3j;U5xv?^/V^^ 70^7 

7©L*b*¥iEJ:^©S«tarji*-U (a) *sfe«ffi»3 

0 g J: Sfe*|jEteam©*tlSS:* L, ( b ) asfettjE 

[*?-§-©fftW] 

1 0 ■ 'fW l\>U * =7 

1 1 flpjfpft 

1 2. HftW-^X • . 

so 13 CCD 

1 4 A/D^mSi 

1 5 RAM 

1 6 77yVa^f!) 

1 7 LCD 

1 8 VRAM 

19 A y?-7i-f7 
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[HI ] 



10 



\ 




12 : 



= stag — — 




[12 ] 



30 : E««aawai 



EGBBiBty-*' 



ROB-*Lab 



rs^__^30g : ©wiess 



30h 



Mc 



vf\^30d 



^ - » 



30j 



[E 


110] 










8(148*) 




64" 


46° / ' 














/ 59° 




X228-) 





\7ST 



[H4] 



f fe*8lES! 30g A 



64 



66 



67 



63 



> 











70 



[BB5] 





B 


" 7 





j£0:UbBE8^<DSij& 
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[[213] 



[06] 



b =20D((Y/Yn)^ -{Z/Zny^ 




7.787QC/*n>*lS/ll6 



72 



"£»&*&©..a*ltty5 iMl'v^aiE^ft a*revice 
b*revire*=a2XL B + b2XL , + c2XL + d2' I j 



7.787(Y/'Yii>M 6/116 



NO. 



{a*center, b 'center) 1 1/ fc*8"6\ 
ffiiE»C!3^tR(a*ceiitei',b*ceiitei0* 
a*centei' = a*centex + a*revice 
b*centci' = b* center + b*revice 



7.787(Z/Zn)+ 16/116 



T 



74 



(ZD 



[17] 



8] 



c 



9 



7C 



t?>9)1>-Xj* ^©^©S^ft Lmax_DSC 



76 



L*revico = ( Lmax^GTD - Lma*_DSC ) X 

Lmax_DSC* 

<C J: o T L t * * 4 WfcttiE S L*revice * ff tHf 6 



80 



ruse = (( a*oec - a*DSC_CDnter )» + { b*t*c - b*Dsc_<*nt«r )* ) ia 
rffTD = <( a*0TD - a*OTD_ccnter y + ( b*DSC - b*flTD_centex 



82 



rW = <(( a*iwc - a*tBq_«nter )XK) , f( b*x*o - b*DS<L.coiiter ) X K )* )'* 
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(id 



C 



[i9] 



(8*090^ _ | K xeosa Kx (-flinaAf a*rec j 
b*Dsrf/ Vk Xfitaa Kx cosaJ\b+TiscJ 





88 






Dow = acre 




r*i»c' 




IW = 360— a cos- 



a*racf 



S |Dro-IW|*g/M:ra 



/ 4 



Vb*7 VKXana Kx cosaJ\b*J 



[Ell 3] 





-BO -« -*> 



0 



[1211 1] 



96 



£ V b*W^^^C0« iE«a b*zevice' «: 
a*revice' = a3xL a +b3 XL* + c3xL+d3 
b^revice' = a4 XL a + b4 X L* + c4 XL + d4 



98 



Lab ^RS^^'frfe! 
(a*center\b # ceate04: 
«iE«©ffi«(a*c8nter-. ^center")* 
a*center" = a*center* + a*revice* 
b*center" = b*conter' + b*revice' 



1 2J 
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(12) 
[014] 




"M -» -40 » » 40 6f N /** 




-W -*0 -40 -» 0 20 40 



tw 



F* — -M#%) 5C065;AA01 BB01 CC01 CC09 DD02. 

EE12 FF02 FF03 GG18 GG21 
GG22 GG23 GG30 GG31 GG32 
GG44 

5C066 AA01 AMI BA01 CA08 CA17 
EA13 EC01 FA02 GA01 GA02 
GA05 GB01 HA02 JA01 KD01 
KD06 KD07 KD08 KE02 KE03 
KE09 KE16 KM02 KM13 LA02 



[£H#*J ( ftffl 2001-238222 

' [^«agin «Wt*Wl'7*0 2©J!)U6fc-J: , «*|jEO»«- • 

[ST4fc«M8iJl A5 

[^IB]'2 00 l¥ (2 0 0 1) 8^310 

[aas#-^i #® 2 0 0 0 - 4 3 3 4 8 

[38fT0] 2 0 0 5^(2 0 0 5) 2^170 
: [»M.K#] HS7«BPMI3E» 
[S^#fT#3[fiSfl7JiK] 

H04N 9/04 

H04N 9/64 
I F.I ] 

H04N 9/04 B. 

H04N 9/64 R 

[»ffl0] 2004f (2 004) 0 
l&BMJE 1 ] 

mmvzm w&msmm. &mtm2] 
hike©**] 

HMMII#©«6B] 

aK*|jEffl/<5>-^fc*<3*, nnftaufcae e ©Btt-r- » tc m-t^miEmm. & a; m ^fte tt m& ?h& mm. . . 

[«*«2] 

4fctt2iciE«©ffi^a^MaT'*>oT, xajBiat^- » © wigg j= maftgaow*?'- * © aura * 

y * - * * 91 V m £ Mi&SMMRo 

fl*iSiM3rot^w-'Si;tE«roiMMl'PfcoT > /5T3e©# 7-K2*^&MJfe24£2ia©®&x-*© 
SB* ^8, Stt Bflrattb« ©B4fc^-»©WJgtt©ttjE«fr*# < 1~5 i 5 fcWBtajEJB-*?*'-*' £9) 

iai#>S5] 

.wsftigi 7ig4ot^^a*-gifcc»o Bifcaifcaat 'efco'c, comfit tm&B&%i&v>m&.7*- 

* <D&&m t * 7 - » L Tf+H' U S KSW $ ftfc*#lt©lft» *©ttfR #*>h tftSiit. 

[»#JS6] 



B*S1$ftff (JP). 

« a & 1 7 & / 2 / m $ ; 3 * n je j « « 

B*eftSffr(JP) 

(2) B*Sf#»ff<JP) 

[11*97] • B*B»Klt(JP> 

* — » Sr<iD 9 »*.S BHMMfe»«.. B *Bfttf If (JP> 

[f**98] B (JP) 

»*qi2-7iS4 ©v»<5na>-«s fctti**97 tcE^oHftgmsiit-efcoT, ffjiEM&mifege©^^5Vi_23&22 

[1**99] 

1**9 7 4fctt 8 l:|Et«)lililiT'feoT > WE*l3EJB/<? * 9 fetSIM&lt. 

[#^*liE3] 
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